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Abstract 



PROBLEM TO BE SOLVED: To provide a variable valve system, capable of driving intake/exhaust valves 
with high speed as well as reducing power consumption and improving sound vibration performance. 
SOLUTION A valve element 1 is energized to a neutral position by a pair of coil springs 6, 11, a rotatingly 
drive force of a motor 12 is converted into reciprocating linear motion of a valve stem 8 via a link 
mechanism, and the valve element 1 is openingly/closingly driven by a motor 12. A valve-closing 
electromagnetic coil 32 and a Valve-opening electromagnetic coil 33 are disposed, and the valve 1 is 
driven rapidiy and surely bpeningly/ci with electromagnetic force by the valve 

closing electromagnetic coil 32 arid the valve opening electromagnetic coil 33, at during low-temperature 
krid a high sp^^ ■ ■ \\ " - 'V T ' s • *"V '•- *;V" *: : S?V: .:.;V. : ' V-*''' 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The good change valve gear of the engine which comes to have the elastic body which 
energizes ** and an exhaust valve in a center valve position, DBMS which changes into rotation a both- 
way rectilinear motion which met in the opening-and-closing direction of ****** and an exhaust valve, 
and the actuator which gives rotation driving force to the aforementioned rotation portion. 
[Claim 2] The good change valve gear of the engine according to claim 1 characterized by being 
constituted by the link where an end carries out eccentricity to the aforementioned rotation portion, 
aforementioned DBMS is connected, and the other end is connected with the valve stem of ****** and 
an exhaust valve. 

[Claim 3] The good change valve gear of the engine according to claim 1 characterized by to have been 
constituted including the rotator which carries out eccentricity in the direction in which aforementioned 
DBMS is prepared in ****** and an exhaust valve, and one, and intersects perpendicularly with the 
shaft of ****** and an exhaust valve, is prepared in it at a long slot and the aforementioned rotation 
portion, and is fitted in the aforementioned slot, and to constitute so that the circumference of the axis of 
rotation of the aforementioned rotation portion may go around, the aforementioned rotator reciprocating 
the inside of the aforementioned slot to 

[Claim 4] The good change valve gear of the engine of any one publication of the claim 1-3 
characterized by having the lock mechanism which fixes the aforementioned rotation portion. 
[Claim 5] The good change valve gear of the engine according to claim 4 characterized by the 
aforementioned lock mechanism being a brake mechanism which applies braking to the aforementioned 
rotation portion. 

[Claim 6] The good change valve gear of the engine according to claim 4 or 5 characterized by fixing 
****** and an exhaust valve to full open or a closed position according to the aforementioned lock 
mechanism at the time of an engine shutdown. 

[Claim 7] The good change valve gear of the engine of any one publication of the claim 1-6 
characterized by preparing aforementioned DBMS in both sides on both sides of a valve stem. 
[Claim 8] the object for valve opening which drives ****** and an exhaust valve in the valve-opening 
direction with electromagnetic force ~ electromagnetism - a coil and the object for valve closing which 
drives ****** and an exhaust valve in the valve-closing direction with electromagnetic force - 
electromagnetism - the good change valve gear of the engine of any one publication of the claim 1-7 
characterized by preparing a coil 

[Claim 9] aforementioned open and object for valve closing - electromagnetism - the good change 
valve gear of the engine according to claim 8 characterized by driving ****** and an exhaust valve to a 
close by-pass bulb completely and near full open with a coil, and making a close by-pass bulb 
completely and a full open state hold with the aforementioned actuator 

[Claim 10] aforementioned open and object for valve closing - electromagnetism - the good change 
valve gear of the engine according to claim 8 characterized by driving ****** and an exhaust valve to a 
close by-pass bulb completely and near full open with a coil and the aforementioned actuator, and 
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making a close by-pass bulb completely and a full open state hold only with the aforementioned actuator 

[Claim 11] whether the opening-and-closing drive of ****** and the exhaust valve is carried out only 
with the aforementioned actuator, and the aforementioned open [ aforementioned ] and object for valve 
closing electromagnetism — the good change valve gear of the engine of any one publication of the 
claim 8-10 characterized by choosing whether the opening-and-closing drive of ****** and the exhaust 
valve is carried out according to a service condition with a coil and the aforementioned actuator 
[Claim 12] The good change valve gear of the engine according to claim 1 1 characterized by making the 
aforementioned selection perform based on the temperature of an engine. 

[Claim 13] The good change valve gear of the engine according to claim 1 1 characterized by making the 
aforementioned selection perform at least based on one side of an engine load and an engine speed. 
[Claim 14] The good change valve gear of the engine according to claim 1 1 characterized by making the 
aforementioned selection perform based on the vehicle speed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the good change valve gear of 
composition of carrying out the opening-and-closing drive of** and the exhaust valve with an actuator 
in detail about the good change valve gear of an engine. 
[0002] 

[Description of the Prior Art] Conventionally, as the above-mentioned good change valve gear, there 
was an electromagnetic good change valve gear which is indicated by JP,10-332027,A and JP,1 1- 
132018,A. 

[0003] the object for valve opening which drives ** and an exhaust valve in the valve-opening direction 
with electromagnetic force while the above-mentioned conventional good change valve gear energizes 
** and an exhaust valve in a center valve position with the spring of a couple ~ electromagnetism — a 
coil and the object for valve closing which drives ** and an exhaust valve in the valve-closing direction 
with electromagnetic force ~ electromagnetism ~ a coil — having - aforementioned open and object for 
valve closing — electromagnetism — it is supplying an exciting current to a coil by turns, and ** and an 
exhaust valve are made to move reciprocately between an open position and 
[0004] 

[Problem(s) to be Solved by the Invention] by the way - the good change valve gear of the above- 
mentioned composition - an engine shutdown - following - electromagnetism, since ** and an exhaust 
valve will stop in a center valve position, if the energization to a coil is intercepted When an engine is 
suspended immediately after heavy load operation, hot gas flows backwards to an inspired air flow path, 
damage weak parts thermally [ an inspired air flow path ], and at the time of restart of an engine After 
initializing ** and the exhaust valve to the open position or the closed position, while the drive needed 
to be made to start and starting time became long, there was a problem tiiat the power consumption at 
the time of starting was large. 

[0005] Moreover, the electromagnetic force which is needed when a spring constant is enlarged and full 
open and a closed position are made to hold although what is necessary is just to enlarge the spring 
constant of a spring in order to make quick opening-and-closing speed of** and an exhaust valve 
became large, the power consumption at the time of making full open and a closed position hold became 
large, and there was a problem of reducing a mpg performance. 

[0006] Furthermore, conventionally, with equipment, since the repulsive force of a spring became large 
most by full open and the closed position, it was the composition which dashes and stops the movement 
of** and an exhaust valve in full open and a close-by-pass-bulb-completely (taking a seat) position, and 
the position control full open and near a closed position was difficult, and when it was going to make 
full open and the closed position also drive ** certainly, it had the problem that a **** performance will 
get worse with the shock at the time of the aforementioned thrust reliance. 

[0007] It aims at offering the good change valve gear which can drive ** and an exhaust valve at high 
speed, this invention being made in view of the above-mentioned trouble, and aiming at fall of power 
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consumption, and improvement in a **** performance. 

[0008] Furthermore, as ** and an exhaust valve can be held during an engine shutdown at full open or a 
closed position, the adverse current of elevated-temperature gas can be prevented, and it aims at offering 
the good change valve gear which whose initialization at the time of starting is unnecessary, and can 
shorten starting time. 
[0009] 

[Means for Solving the Problem] Therefore, invention according to claim 1 equipped with and 
constituted the elastic body which energizes ** and an exhaust valve in a center valve position, DBMS 
which changes into rotation a both-way rectilinear motion which met in the opening-and-closing 
direction of ****** and an exhaust valve, and the actuator which gives rotation driving force to the 
aforementioned rotation portion. 

[0010] According to this composition, this rotation driving force acts as opening-and-closing driving 
force of** and an exhaust valve through DBMS, resists the energization force of an elastic body, and it 
drives in the open direction and the closed direction because an actuator gives rotation driving force to a 
rotation portion. 

[001 1] Invention according to claim 2 shall be consisted of by the link where an end carries out 
eccentricity to the aforementioned rotation portion, aforementioned DBMS is connected, and the other 
end is connected with the valve stem of ****** and an exhaust valve. 

[0012] According to this composition, by the link mechanism by which an end carries out eccentricity to 
a rotation portion, and is connected with it, and the other end is connected with the valve stem (or valve 
lifter) of** and an exhaust valve, conversion between rotation and a both-way rectilinear motion is 
performed, and rotation of a rotating part and both-way rectilinear motion of ** and an exhaust valve are 
performed in one. 

[0013] It consisted of invention according to claim 3 including the rotator which carries out eccentricity 
in the direction in which aforementioned DBMS is prepared in ****** and an exhaust valve, and one, 
and intersects perpendicularly with the shaft of ****** and an exhaust valve, is prepared in it at a long 
slot and the aforementioned rotation portion, and is fitted in the aforementioned slot, and the 
aforementioned rotator reciprocating the inside of the aforementioned slot to a longitudinal direction, it 
constituted so that the circumference of the axis of rotation of the aforementioned rotation portion might 
be gone around. 

[0014] If the rotation drive of the rotator which is fitted in a slot according to this composition is carried 
out with an actuator, since a slot will be pressed in the opening-and-closing direction of the ** and the 
exhaust valve which intersects perpendicularly with a longitudinal direction, reciprocating the inside of a 
slot to a longitudinal direction, it is changed into a both-way rectilinear motion to which circumference 
movement of the aforementioned rotator met in the opening-and-closing direction of** and an exhaust 
valve, and the opening-and-closing drive of** and the exhaust valve is carried out in one with a rotator. 
[0015] In invention according to claim 4, it considered as composition equipped with the lock 
mechanism which fixes the aforementioned rotation portion. According to this composition, the rotation 
position of a rotation portion and the switching condition of ** and an exhaust valve are fixing a rotation 
portion by the lock mechanism, since it has fixed correlation, and the switching condition of ** and an 
exhaust valve will be fixed in a predetermined position. 

[0016] The aforementioned lock mechanism shall be constituted from the brake mechanism which 
applies braking to the aforementioned rotation portion by invention according to claim 5. According to 
this composition, the switching condition of** and an exhaust valve will be fixed in a predetermined 
position by stopping a rotation portion at a predetermined angle by the brake mechanism which brakes 
the aforementioned rotation portion. 

[0017] In invention according to claim 6, it considered as the composition which fixes ****** and an 
exhaust valve to full open or a closed position according to the aforementioned lock mechanism at the 
time of an engine shutdown. According to this composition, by fixing a rotation portion in the state 
where ** and the exhaust valve are full open or a closed position, even if the driving force to full open 
or a closed position stops working in connection with an engine shutdown, the energization force of an 
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elastic body will be resisted, ** and an exhaust valve will be held at full open or a closed position, and 
restart will be performed considering full open or closed position of ** and an exhaust valve as an initial 
state. 

[0018] In invention according to claim 7, it considered as the composition which prepares 
aforementioned DBMS in both sides on both sides of a valve stem. According to this composition, the 
driving force which met in the opening-and-closing direction of ** and an exhaust valve on both sides of 
the valve stem (or valve lifter) at both sides will be transmitted. In addition, you may be the composition 
of preparing independently the drive system which consists of an actuator and DBMS in both sides on 
both sides of a valve stem (or valve lifter), respectively, and may be the composition of transmitting the 
driving force of one actuator by DBMS prepared in the both sides of a valve stem (or valve lifter), 
respectively. 

[0019] the object for valve opening which drives ****** and an exhaust valve in the valve-opening 
direction with electromagnetic force in invention according to claim 8 - electromagnetism - a coil and 
the object for valve closing which drives ****** and an exhaust valve in the valve-closing direction 
with electromagnetic force - electromagnetism - it considered as the composition which prepares a coil 

[0020] the driving source which carries out the opening-and-closing drive of** and the exhaust valve 
according to this composition - carrying out - everything but an actuator ~ open and the object for 
valve closing - electromagnetism - a coil prepares - having - the object for valve opening ~ 
electromagnetism - if an exciting current is supplied to a coil, ** and an exhaust valve will drive in the 
valve-opening direction with the electromagnetic force - having - the object for valve closing - 
electromagnetism - if an exciting current is supplied to a coil, ** and an exhaust valve will drive in the 
valve-closing direction with the electromagnetic force 

[0021] invention according to claim 9 - aforementioned open and object for valve closing - 
electromagnetism ~ ****** and the exhaust valve were driven to a close by-pass bulb completely and 
near full open with the coil, and it considered as the composition which makes a close by-pass bulb 
completely and a full open state hold with the aforementioned actuator 

[0022] according to this composition ~ open and the object for valve closing - electromagnetism - 
when ** and an exhaust valve are driven to a close by-pass bulb completely and near full open with the 
electromagnetic force of a coil, the rotation driving force by the actuator is changed into a both-way 
rectilinear motion by DBMS, and it is made to hold in a close by-pass bulb completely and the full open 
state after that 

[0023] invention according to claim 10 - aforementioned open and object for valve closing - 
electromagnetism ~ ****** and the exhaust valve were driven to a close by-pass bulb completely and 
near full open with the coil and the aforementioned actuator, and it considered as the composition which 
makes a close by-pass bulb completely and a full open state hold only with the aforementioned actuator 
[0024] according to this composition - open and the object for valve closing - electromagnetism - if 
** and an exhaust valve are driven to a close by-pass bulb completely and near full open with the 
electromagnetic force of a coil, and the rotation driving force of an actuator - after that - 
electromagnetism - supply of the exciting current to a coil is stopped and it is made to hold in a close 
by-pass bulb completely and the full open state only with the rotation driving force by the actuator 
[0025] whether in invention according to claim 1 1, the opening-and-closing drive of ****** and the 
exhaust valve is carried out only with the aforementioned actuator, and the aforementioned open 
[ aforementioned ] and object for valve closing - electromagnetism - it considered whether the 
opening-and-closing drive of ****** and the exhaust valve would be carried out with a coil and the 
aforementioned actuator as the composition chosen according to a service condition 
[0026] according to this composition - aforementioned open and object for valve closing ~ 
electromagnetism - the case where it is chosen by the service condition whether the opening-and- 
closing driving force of a coil is used, and it is needed by the service condition -- open and the object for 
valve closing - electromagnetism - an exciting current is supplied to a coil 

[0027] In invention according to claim 12, it considered as the composition to which the aforementioned 
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selection is made to carry out based on the temperature of an engine, according to this composition - the 
height of the temperature of an engine - responding - open and the object for valve closing — 
electromagnetism - a coil uses alternatively - having - for example, the time of the big low 
temperature of friction - open and the object for valve closing - electromagnetism the reservation of 
opening-and-closing driving force which added opening-and-closing driving force with a coil 5 and 
balanced friction is aimed at 

[0028] In invention according to claim 13, it considered as the composition to which the aforementioned 
selection is made to carry out at least based on one side of an engine load and an engine speed, the field 
switching action of** and the exhaust valve is quickly carried out [ field ] from an engine load and/or 
an engine speed according to this composition, and the field where positive switching action is 
demanded - distinguishing — open and the object for valve closing — electromagnetism ~ opening-and- 
closing driving force with a coil is added, and switching action of ** and the exhaust valve is carried out 

[0029] In invention according to claim 14, it considered as the composition to which the aforementioned 
selection is made to carry out based on the vehicle speed, the conditions which can give priority to 
reservation of opening-and-closing speed or opening-and-closing driving force over a **** performance 
etc. from the vehicle speed according to this composition ~ judging ~ open and the object for valve 
closing - electromagnetism — opening-and-closing driving force with a coil is added, and switching 
action of** and the exhaust valve is carried out 
[0030] 

[Effect of the Invention] Since ** and an exhaust valve carry out switching action to rotation of a 
rotation portion in one according to invention according to claim 1 While a collision portion can 
decrease and a **** performance can be raised, the energization force by the elastic body does not act 
on the hand of cut of a rotation portion by the close by-pass bulb completely and the open position. 
Moreover, a close by-pass bulb completely and near an open position, the amount of strokes of the ** 
and the exhaust valve to an angle of rotation is small, and the control to a close by-pass bulb completely 
and an open position from a bird clapper can carry out with a sufficient precision easily, and energy 
expenditure (power consumption) is also effective in being few. 

[0031] According to invention according to claim 2, there is an effect of the ability to make conversion 
between a both-way rectilinear motion of** and an exhaust valve and rotation simple and ensure using 
the so-called piston crank chain. 

[0032] Since the composition which carries out circumference movement of the inside of a slot while a 
rotator reciprocates is made to perform conversion between a both-way rectilinear motion of** and an 
exhaust valve, and rotation according to invention according to claim 3, it is effective in the ability to 
constitute DBMS comparatively small. 

[0033] According to invention according to claim 4, there is an effect of the ability to make it hold to 
full open or a closed position with locking a rotation portion by full open or closed position of ** and an 
exhaust valve, without consuming energy. 

[0034] According to invention according to claim 5, rotation of a rotation portion is locked with simple 
composition, and it is effective in the ability to hold ** and an exhaust valve to full open or a closed 
position. According to invention according to claim 6, it is effective in the ability to reduce shortening of 
starting time, and the energy expenditure at the time of starting, being able to make the time of restart 
start by full open or closed position of ** and an exhaust valve according to making ** and an exhaust 
valve hold to full open or a closed position, and using [ lock a rotation portion at the time of an engine 
shutdown, ] full open or initialization control to a closed position as unnecessary from a center valve 
position. 

[0035] According to invention according to claim 7, since the opening-and-closing drive of** and the 
exhaust valve is carried out not by the cantilever but by both ****, it is effective in avoiding the 
inclination of a valve stem (or valve lifter), and being able to realize smooth switching action. 
[0036] according to invention according to claim 8 - electromagnetism - it is effective in it becoming 
possible to make more certain and quick switching action perform combining opening-and-closing 
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driving force with a coil, and the opening-and-closing driving force which changes the rotation driving 
force by the actuator and is obtained 

[0037] According to invention according to claim 9, making the opening-and-closing driving force by 
electromagnetic force perform prompt switching action, it can control with a sufficient precision to full 
open or a closed position, and is effective in the ability to perform full open or maintenance of a closed 
position by few energy expenditure. 

[0038] according to invention according to claim 10 - electromagnetism — while being able to make 
opening-and-closing driving force with a coil, and the opening-and-closing driving force which changes 
the rotation driving force by the actuator and is obtained able to act simultaneously and being able to 
make it operate certainly to full open or a closed position, it controls with a sufficient precision to full 
open or a closed position, and is effective in the ability to be able to perform full open or maintenance of 
a closed position by few energy expenditure 

[0039] according to invention according to claim 1 1 ~ electromagnetism — addition of opening-and- 
closing driving force with a coil - the need - responding -- it can choose - unnecessary 
electromagnetism - use of a coil is avoided and it is effective in the ability to aim at reduction of power 
consumption 

[0040] according to invention according to claim 12 — time [ when engine temperature is low ] friction 
is large ~ electromagnetism ~ there is an effect of the ability to make positive switching action perform, 
using additionally opening-and-closing driving force with a coil 

[0041] according to invention according to claim 13 - the electromagnetism from an engine load and/or 
an engine speed - it is effective in the ability to carry out an opening-and-closing drive in the property 
according to the operating range of an engine, being able to judge exactly the field which carries out 
switching action certainly, using additionally opening-and-closing driving force with a coil, and the field 
which wants to make switching action quick, and aiming at reduction of power consumption 
[0042] the time of the high vehicle speed which can give priority to reservation of opening-and-closing 
speed or opening-and-closing driving force over a **** performance etc. according to invention 
according to claim 14 - electromagnetism - without it can constitute so that opening-and-closing 
driving force with a coil may be used, and it worsens ******, a **** performance, etc. - 
electromagnetism - there is an effect of the ability to make opening-and-closing driving force with a 
coil add 
[0043] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained based on 
drawing. Drawing 1 (A), (B), and (C) show the 1st operation form of the good change valve gear of the 
engine concerning this invention. 

[0044] In this drawing 1 , a valve element 1 is the inlet valve or exhaust valve which blockades the port 
of the cylinder head, and it consists of an umbrella part 2 and a valve stem 3, a valve stem 3 is supported 
possible [ sliding ] to shaft orientations to the cylinder head, and it opens by making a combustion 
chamber project an umbrella part 2, and has composition closed because the periphery of an umbrella 
part 2 sits down from the combustion chamber side at the bearing surface prepared in the periphery for 
opening to the combustion chamber of a port. 

[0045] Between the flange 4 fixed to the end face side of the aforementioned valve stem 3, and the 
flange 5 prepared in a cylinder head side by fixing so that the lower part side of a flange 4 may be 
countered, a coil spring (elastic body) 6 compresses, and is infixed, and this coil spring 6 is energized in 
the direction (the valve-closing direction) from which a valve stem 3 is pulled up up drawing. 
[0046] Moreover, the case 7 which a valve gear constitutes is fixed to the end face side of a valve stem 
3, and possible [ sliding ], from the case 7 interior, as the valve stem 8 for an opening-and-closing drive 
projects caudad on the aforementioned valve stem 3 and the same axle, it is supported at this case 7. 
[0047] Between the flange 9 fixed to the end face side of the aforementioned valve stem 8 for an 
opening-and-closing drive, and the flange 10 fixed to the ceiling side in a case 7, a coil spring (elastic 
body) 1 1 compresses, and is infixed, and this coil spring 1 1 is energized in the direction (the valve- 
opening direction) which reduces caudad the valve stem 8 for an opening-and-closing drive drawing. 
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[0048] And in the state where the opening-and-closing driving force by the motor mentioned later does 
not act, where the valve stem 8 for an opening-and-closing drive and a valve stem 3 are dashed against 
the center valve position between the closed positions and open positions with which the energization 
force of the above-mentioned coil spring 6 and a coil spring 1 1 balances, a valve element 1 will be 
supported elastically. 

[0049] A motor 12 (actuator) is fixed to the upper surface of the aforementioned case 7, and it is made 
for the axis of rotation of this motor 12 to have intersected perpendicularly with the shaft of a valve stem 
3 and the valve stem 8 for an opening-and-closing drive. A rotating disk 13 (rotation portion) is 
supported to revolve at the nose of cam of the aforementioned axis of rotation, eccentricity is carried out 
to this rotating disk 13, and the pin 14 is set up. 

[0050] on the other hand - the link of a tabular - a member 15 prepares - having - this link - making 
a pin 14 fit into the hole by which opening was carried out to the end of a member 1 5 - a link - the end 
of a member 15 is connected possible [ rotation ] to a pin 14 

[0051] moreover, the coupling rod 16 installed in the axis of rotation of the aforementioned motor 12, 
and parallel on the flat surface which contains the axis of rotation of the aforementioned motor 12 in the 
interstitial segment of the aforementioned valve stem 8 for an opening-and-closing drive - one — like - 
forming --****-- a link - making a coupling rod 16 fit into the hole by which opening was carried out 
to the other end of a member 15 ~ a link - the other end of a member 15 is connected possible 
[ rotation ] to a coupling rod 16 

[0052] the above-mentioned pin 14 and a link - DBMS which performs conversion between a both- way 
rectilinear motion in alignment with the shaft orientations of the valve stem 8 for an opening-and- 
closing drive and circumference movement of the circumference of the motor 12 axis of rotation of the 
pin 14 prepared by carrying out eccentricity to a rotating disk 13 by the member 15 and the coupling rod 
16 is constituted 

[0053] That is, when [ at which the pin 14 met the shaft orientations of the valve stem 8 for an opening- 
and-closing drive ] it is in a low position most, the valve stem 8 for an opening-and-closing drive will be 
in the state where it was lowered to the maximum, at this time, a valve stem 3 is depressed at the nose of 
cam of the valve stem 8 for an opening-and-closing drive, and a valve element 1 serves as an open 
position projected by the combustion chamber. 

[0054] On the other hand, when it is in the highest position (top dead center TDC) where the pin 14 met 
the shaft orientations of the valve stem 8 for an opening-and-closing drive Although a valve stem 3 is 
dashed by the valve stem 8 for an opening-and-closing drive and carries out [ ****** ] a lift to one 
according to the energization force of a coil spring 6 just before the valve stem 8 for an opening-and- 
closing drive will be in the state where the lift was carried out to the maximum and becomes a lift at this 
maximum The amount of the maximum lifts of the valve stem 8 for an opening-and-closing drive is 
enlarged more slightly than the amount of lifts in which a valve element 1 sits down, and if a valve 
element 1 sits down (close by-pass bulb completely), the valve stem 8 for an opening-and-closing drive 
and a valve stem 3 separate, and it has been made to carry out the lift only of the valve stem 8 for an 
opening-and-closing drive. 

[0055] With the good change valve gear of the above-mentioned composition, the opening-and-closing 
drive of the valve element 1 can be carried out by carrying out the rotation drive of the aforementioned 
rotating disk 13 (pin 14) by the motor 12. That is, if a pin 14 is driven to the top dead center in drawing, 
a valve element 1 is controllable to a close by-pass bulb completely, conversely, if a pin 14 is driven to 
the bottom dead point in drawing, a valve element 1 can be controlled to full open, and a valve element 
1 can be held to a close by-pass bulb completely or full open by making it make it hold to a top dead 
center or a bottom dead point. 

[0056] In the above-mentioned composition, although **** is generated at the time of taking a seat of a 
valve element 1, since it is not the composition dashed and stopped into the portion which the moving 
range is determined by DBMS and serves as a stopper at the time of valve opening, the valve stem 8 for 
an opening-and-closing drive loses **** at the time of valve opening, and can improve a **** 
performance. 
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[0057] Moreover, in the full open and closed position which are located in the direction of a path in 
which the pin 14 met the shaft orientations of the valve stem 8 for an opening-and-closing drive, and a 
valve stem 3, since the energization force of coil springs 6 and 1 1 acts in accordance with the shaft 
orientations of the valve stem 8 for an opening-and-closing drive, and a valve stem 3 and the spring 
force does not act on a hand of cut (refer to drawin g 2 ), when holding full open and a closed position, 
the big motorised force is not required, but power consumption can be reduced. 
[0058] Moreover, as mentioned above, since the spring force does not influence full open and 
maintenance of a closed position, it is possible to enlarge the spring constant of coil springs 6 and 1 1, to 
enlarge the energization force, and to make switching action quick. 

[0059] Furthermore, near, since there are few amounts of strokes of the valve element 1 to the angle of 
rotation of the aforementioned rotating disk 13 (pin 14), full open and near a closed position, the 
movement of the valve element 1 at the time of taking a seat can be controlled with a sufficient 
precision, and **** at the time of taking a seat can be suppressed. 

[0060] By the way, although considered as the composition (cantilever method) which opening-and- 
closing driving force is delivered to one side of the valve stem 8 for an opening-and-closing drive with 
the operation gestalt shown in drawin g 1 , as shown in the 2nd operation gestalt shown in drawing 3 (A), 
(B), and (C), it is good also as both **** method that used one motor 12. 

[0061] The axis of rotation of a motor 12 is made to project on both sides, respectively, rotating disks 
13a and 13b are supported to revolve to the ends of the axis of rotation, respectively, and the angular 
position with these same rotating disks 13a and 13b is made to have set up Pins 14a and 14b in drawing 
3. 

[0062] It connects through Members 15a and 15b. the flat-surface top which, on the other hand, contains 
the axis of rotation of a motor 12 - the axis of rotation of a motor 12, and parallel - coupling rods 16a 
and 16b ~ the same axle - one —like - preparing - Pins 14a and 14b and coupling rods 16a and 16b - 
a link - circumference movement of the circumference of the motor axis of rotation of Pins 14a and 14b 
~ a link ~ it is made to be changed through Members 15a and 15b at a both-way rectilinear motion of 
coupling rods 16a and 16b 

[0063] As mentioned above, DBMS is prepared in both sides on both sides of a valve stem, if it is both 
the **** method that makes opening-and-closing driving force transmit to both sides, generating of the 
inclination of the valve stem 8 for an opening-and-closing drive when giving opening-and-closing 
driving force can be avoided, and the movement of the opening-and-closing direction can be made to 
perform smoothly. 

[0064] Drawin g^ (A), (B), and (C) show the 3rd operation gestalt. The composition shown in this 
drawin g 4 has the 1st same operation gestalt and basic composition which were shown in drawing 1 , 
and it explains focusing on the difference in the composition to drawing 1 below. 
[0065] drawin g 4 - setting - the valve stem 8 for an opening-and-closing drive - on the way - the 1st 
operation gestalt which it was alike, fixed the disc-like needle 31 to the shaft and the same axle of a 
valve stem 8, and the peripheral surface of this needle 31 was made to have set up the coupling rod 16, 
and was shown in drawing 1 - the same -- a pin 14 and a link conversion between rotation of a motor 
12 and a both-way rectilinear motion of the valve stem 8 for an opening-and-closing drive is performed 
by DBMS which consists of a member 

[0066] Therefore, like the 1st operation gestalt, the top dead center position of a pin 14 is a closed 
position of a valve element 1, the bottom-dead-point position of a pin 14 is an open position of a valve 
element 1, and the state where a pin 14 is located between a top dead center and a bottom-dead-point 
position will be in the middle opening state of a valve element 1. 

[0067] moreover, the aforementioned needle 3 1 is pinched from the upper and lower sides - as - a case 
7 - the object for valve closing - electromagnetism - a coil 32 and the object for valve opening - 
electromagnetism - a coil 33 - fixing - **** - the object for valve closing - electromagnetism - if an 
exciting current is supplied to a coil 32 - the electromagnetism - a suction force - the object for valve 
closing of the upper part - electromagnetism - the valve stem 8 for an opening-and-closing drive drives 
up (the valve-closing direction) to a needle 31 and one by the the same - the object for valve opening - 
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electromagnetism if an exciting current is supplied to a coil 33 - the electromagnetism - a suction 
force - a needle 31 - the object for downward valve opening - electromagnetism — the valve stem 8 
for an opening-and-closing drive drives below (the valve-opening direction) to a needle 3 1 and one by 
the ability drawing near to a coil 33 (refer to drawing 5 (A), (B), and (C)) 

[0068] as mentioned above, the object for valve closing electromagnetism - a coil 32 and the object 
for valve opening -- electromagnetism - more certain and quick switching action can be made to 
perform by having a coil 33 for example, the rotation driving force of a motor 12 and the 
aforementioned object for opening and closing - electromagnetism - switching action can be made to 
perform certainly and quickly, lessening power consumption at the time of making full open and a close 
by-pass bulb completely hold, if full open and maintenance of a close by-pass bulb completely are made 
to perform only by control of a motor 12, while carrying out an opening-and-closing drive with the 
electromagnetic force of coils 32 and 33 moreover, the aforementioned object for opening and closing - 
electromagnetism - while carrying out an opening-and-closing drive only with the electromagnetic 
force of coils 32 and 33, it is good also as composition to which full open and maintenance of a close 
by-pass bulb completely are made to carry out only by control of a motor 12 

[0069] Moreover, with the 3rd operation form shown in drawing 4 , it has the brake mechanism which 
comes to contain the brake shoes 41 and 42 of the couple pressed by the peripheral surface of the 
aforementioned rotating disk 13 (rotation portion). 

[0070] The aforementioned brake shoes 41 and 42 are constituted so that it may be pressed by the 
peripheral surface of a rotating disk 13 by the cam mechanism etc. at the time of OFF of an ignition 
switch, lock a rotating disk 13 during a halt of an engine, and are equivalent to the lock mechanism of a 
rotating disk 13 (rotation portion) with the frictional force committed between brake shoes 41 and 42 
and a rotating disk 13. Here, since the opening of a valve element 1 is determined corresponding to the 
angular position of a rotating disk 13, if the angular position of a rotating disk 13 is fixed, the opening of 
a valve element 1 will be fixed. 

[0071] an ignition switch turns off - having - a motor 12 and the aforementioned object for opening 
and closing - electromagnetism - a valve element 1, although held in the center valve position between 
the closed positions and open positions with which the energization force of coil springs 6 and 1 1 
balances, if the driving force of coils 32 and 33 is lost If a rotating disk 13 is fixed by the above- 
mentioned brake shoes 41 and 42, it will become possible to be able to make it hold in the position at the 
time of fixation, for example, to make a valve element 1 hold in a close by-pass bulb completely or the 
full open state during an engine shutdown. 

[0072] By the above-mentioned brake mechanism (lock mechanism), although it will be necessary to 
make it start after initializing a valve element 1 to a close by-pass bulb completely or an open position at 
the time of restart, and starting time will become long with the composition with which a valve element 
1 is held during an engine shutdown at a center valve position, if the valve element 1 is made to hold in 
a close by-pass bulb completely or the full open state during an engine shutdown, the aforementioned 
initialization will become unnecessary, and starting time will be shortened, and power consumption at 
the time of starting can 

[0073] In addition, although considered as the composition on which the above-mentioned brake 
mechanism (lock mechanism) is made to act during an engine shutdown above, it is good also as 
composition used for the close by-pass bulb completely under engine operation, or full open 
maintenance, moreover, drawing 1 and the object for opening and closing shown in 3 ~ 
electromagnetism - you may make it establish the brake mechanism (lock mechanism) which comes to 
contain brake shoes 41 and 42 in the composition which is not equipped with coils 32 and 33 
[0074] Furthermore, the well-known lock mechanism which may be the composition in which a lock pin 
is made to fit in the hole which carried out opening, others 13, for example, a rotating disk, as a lock 
mechanism, in addition exists variously is applicable. [ brake mechanism / above-mentioned ] 
[0075] Drawin g 6 (A), (B), and (C) apply both the **** method shown in the 2nd operation form of 
drawin g^ to the 3rd operation form which shows the 4th operation form and was shown in drawing 4 . 
[0076] Drawin g^ (A), (B), and (C) show the 5th operation gestalt which changed the composition of 
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DBMS, box-like [ with which the long slot 51 (cavity) is formed at the nose of cam of a coupling rod 16 
in drawing 7 in a longitudinal direction, i.e., the direction which intersects perpendicularly with the shaft 
of the valve stem 8 for an opening-and-closing drive, ] - the member 52 is formed in one 
[0077] Moreover, carry out eccentricity of the pin 14 to the rotating disk 13 (rotation portion) supported 
to revolve at the nose of cam of the axis of rotation of a motor 12, and it is made to set up, and the motor 

12 is fixed so that this pin 14 may be fitted in at the aforementioned slot 5 1 . 

[0078] Here, the aforementioned slots 51 are the valve stem 8 for an opening-and-closing drive, and one, 
and become possible [ only the parallel displacement to the vertical direction ] for a slot 51. Therefore, if 
a pin 14 goes around to the circumference of the motor axis of rotation with rotation of a rotating disk 

13 as shown in drawin g 8 A member 52 (valve stem 8 for an opening-and-closing drive) is pushed up. 
while a pin 14 moves the inside of a slot 51 to a longitudinal direction - the time of elevation - the 
aforementioned box-like one - the time of descent - the aforementioned box-like one ~ a member 52 
(valve stem 8 for an opening-and-closing drive) will be depressed, and conversion between rotation of a 
rotating disk 13 (rotation portion) and a both-way rectilinear motion of the valve stem 8 for an opening- 
and-closing drive is performed 

[0079] therefore - the above-mentioned composition ~ a pin 14 and box-like - DBMS will consist of 
members 52 (slot 51), and the composition of DBMS can be simplified Drawin g 9 shows the 6th 
operation gestalt which formed DBMS and the motor 12 which were shown in drawin g 7 in both sides 
on both sides of the valve stem 8 for an opening-and-closing drive, respectively. 
[0080] box-like [ which forms coupling rods 16a and 16b in both sides in drawing 9 in accordance with 
the shaft which intersects perpendicularly with the valve stem 8 for an opening-and-closing drive / by 
which Slots 51a and 51b were formed in a part for each point ] - Members 52a and 52b are fixed 
[0081] and the drive system which consists of Motors 12a and 12b, rotating disks 13a and 13b, and pins 
14a and 14b - the aforementioned box-like one - Members 52a and 52b ~ it is alike, respectively, and 
it is made to correspond and has prepared 

[0082] Drawing 10 (A), (B), (C), (D), and (E) It is what shows the 7th operation gestalt which added 
coils 32 and 33. the composition shown in drawing 7 - the object for opening and closing - 
electromagnetism - while making the disc-like needle 31 fixed to the shaft and the same axle of a valve 
stem 8 set up a coupling rod 16 like the composition of drawing 4 , the aforementioned needle 31 is 
pinched from the upper and lower sides - as - a case 7 - the object for valve closing ~ 
electromagnetism - a coil 32 and the object for valve opening - electromagnetism - the coil 33 is fixed 

[0083] the inside of each above-mentioned operation gestalt - the object for valve closing - 
electromagnetism - a coil 32 and the object for valve opening electromagnetism - with composition 
equipped with a coil 33 the object for valve closing - electromagnetism - a coil 32 and the object for 
valve opening ~ electromagnetism, although a coil 33 is always used together and you may make it 
make switching action perform a motor 12 - accepting it - coming out - the need - time it is enough - 
electromagnetism - since using coils 32 and 33 together will consume power vainly ~ a service 
condition - responding - electromagnetism - it is desirable to switch whether coils 32 and 33 are used 
together 

[0084] drawing 1 1 - the above - electromagnetism - it is the block diagram showing the control 
section which judges whether coils 32 and 33 are used together, and the control function corresponding 
to each block shown in the above-mentioned block diagram is beforehand set up as a program in the 
control unit which builds in the microcomputer which controls the above-mentioned good change valve 
system 

[0085] the circulating water temperature Tw and threshold of an engine input into the water temperature 
distinction section 101 - having - a circulating water temperature Tw - below a threshold - it is - 
friction - large - electromagnetism - the time of combined use of a coil being desired ~ as an output 
signal - " 1 " - outputting - a circulating water temperature Tw - a threshold - exceeding - the 
electromagnetism from temperature conditions ~ when combined use of a coil is not required, "0" is 
outputted as an output signal 
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[0086] In addition, the aforementioned circulating water temperature Tw is used as a parameter 
representing engine temperature, and the above-mentioned distinction will distinguish whether engine 
temperature is below predetermined temperature. 

[0087] The output signal of the aforementioned water temperature distinction section 101 is inputted 
into the input terminal (0) of the 1st switching section 102, and "1" is always inputted into the input 
terminal (1) of another side of the 1st switching section 102. 

[0088] Selection of the input terminal in the aforementioned 1st switching section 102 is performed 
based on the output signal of the 2nd switching section 103, when the output signal of the 2nd switching 
section 103 is "1", an input terminal (1) is chosen in the 1st switching section 102, and when the output 
signal of the 2nd switching section 103 is "0", an input terminal (0) is chosen in the 1st switching section 
102. 

[0089] "0 M is always inputted into the input terminal (0) of the 2nd switching section 103, and the output 
of the vehicle speed judging section 104 is inputted into the input terminal (1) of another side. The 
threshold of the vehicle speed and the vehicle speed is inputted, when the vehicle speed is more than a 
threshold and it is the conditions which can give priority to certain and quick switching action over 
power consumption or the performance of ****, an output signal f T' is outputted, and when the vehicle 
speed is under a threshold, an output signal "0" is outputted to the aforementioned vehicle speed judging 
section 104. 

[0090] Moreover, selection of the input terminal in the 2nd switching section 103 is performed based on 
the output signal of a load and the rotation judging section 105. An engine speed and a target inhalation 
air content are inputted into aforementioned load and rotation judging section 105, and the signal 
corresponding to the engine speed and target inhalation air content at that time is outputted to the 
aforementioned 2nd switching section 103 as a selection signal of an input terminal with reference to the 
map which is beforehand classified by the engine speed and the target inhalation air content and on 
which "1" or "0" is memorized for every operating range. 

[0091] And when the output from a load and the rotation judging section 105 is "T\ the input terminal 
(1) of the aforementioned 2nd switching section 103 is chosen, and when the output from a load and the 
rotation judging section 105 is "0", the input terminal (0) of the aforementioned 2nd switching section 
103 is chosen. 

[0092] In addition, the aforementioned target inhalation air content is the desired value when bringing 
the closed stage of an inlet valve forward and controlling a cylinder inhalation air content, and is a 
parameter representing an engine load, on the above-mentioned map, "0" memorizes for example, to the 
low load, low rotation region, etc. whose **** performance holds down power consumption low, and 
raises mpg, and wants to improve - having - electromagnetism -- to a field to make it perform certain 
and quick switching action, " 1 " is memorized by using coils 32 and 33 together 

[0093] the output signal of the aforementioned 1st switching section 102 - electromagnetism - the time 
of being inputted into the coil operation change section 106, and the output signal of the aforementioned 
1st switching section 102 being "1" - electromagnetism - a coil is used together it should make 
electromagnetism - the time of outputting a control signal to the operation circuit of a coil, and the 
output signal of the aforementioned 1st switching section 102 being "0" ~ electromagnetism - the 
operation of a coil is stopped 

[0094] the above-mentioned composition - setting - the electromagnetism from the 2nd switching 
section 103 - in the state where "1" which shows the combined use demand of a coil is not outputted By 
an input terminal (0) being chosen in the aforementioned 1st switching section 102 Combined use of a 
coil will be directed, the demand from the water temperature distinction section 101 — electromagnetism 
- in the time of low temperature, when friction is large the electromagnetism from an engine load, 
engine rotation, and the vehicle speed - even if it is in the state where combined use of a coil is not 
required electromagnetism - a coil can be made to be able to use together and a valve element 1 can 
be operated certainly 

[0095] on the other hand - the electromagnetism from an engine load and engine rotation - in the state 
where combined use of a coil is required, an input terminal (1) chooses in the aforementioned 2nd 
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switching section 103 — having - vehicle speed conditions ~ electromagnetism — when it is more than 
the threshold that are the conditions which can permit combined use of a coil, the output of the 
aforementioned 2nd switching section 103 is set to "1" moreover, the electromagnetism from an engine 
load and engine rotation — when combined use of a coil is not required, an input terminal (0) is chosen 
in the aforementioned 2nd switching section 103, and the output of the aforementioned 2nd switching 
section 103 is set to "0" 

[0096] namely, the electromagnetism from an engine load and engine rotation — an input terminal (1) is 
chosen in the aforementioned 1st switching section 102 as combined use of a coil is required, and it is 
made for the output of the aforementioned 2nd switching section 103 to be "1" only when the vehicle 
speed is more than a threshold, and the output of the aforementioned 2nd switching section 103 is "l" 
electromagnetism — the coil operation change section 106 electromagnetism ~ the combined use 
demand of a coil is outputted 

[0097] thus — or a circulating water temperature Tw is below a threshold - or an engine load and 
rotation - a combined use demand field — and the time of the vehicle speed being more than a threshold 

— electromagnetism — it is constituted so that a coil may be operated 

[0098] The flow chart of drawing 12 shows the flow of the processing in the control-block view shown 
in above-mentioned drawing 1 1 . At Step SI, the engine-cooling-water temperature Tw detected with 
the coolant temperature sensor which omitted illustration is read, and the threshold of the engine- 
cooling-water temperature Tw beforehand memorized by the memory in a control unit is read in Step 
S2. 

[0099] if it distinguishes whether the present circulating water temperature Tw is below a threshold at 
Step S3 and the present circulating water temperature Tw is below a threshold - Step SI 1 — progressing 

- electromagnetism -- the opening-and-closing drive of the valve element 1 which used the coil together 
is made to perform 

[0100] On the other hand, when the present circulating water temperature Tw exceeds a threshold, it 
progresses to step S4 and the engine speed computed based on the detecting signal from a rotation 
sensor which omitted illustration is read. 

[0101] At Step S5, the target inhalation air content when controlling an inhalation air content by the 
closed stage of an inlet valve is read. The aforementioned target inhalation air content reads the result 
separately calculated based on accelerator opening, the engine speed, etc. 

[0102] every operating range classified by the engine speed and the target inhalation air content (engine 
load) at Step S6 - electromagnetism - the map which memorized beforehand whether a coil would be 
used together is referred to 

[0103] and - Step S7 - the aforementioned map reference result - electromagnetism - it distinguishes 
whether the combined use demand field of a coil is shown Step S7 - electromagnetism — if it is 
distinguished that it is the combined use demand field of a coil, the vehicle speed detected by the vehicle 
speed sensor which progresses to Step S8 and is not illustrated will be read, and the threshold of the 
vehicle speed beforehand memorized by the memory in a control unit will be read in step S9 
[0104] distinguishing whether the vehicle speed is more than a threshold at Step S10 ~ 
electromagnetism - an engine load when a coil is made to use together, it distinguishes whether they are 
conditions and the vehicle speed is more than a threshold, and rotation - a combined use demand field - 
and the time of the vehicle speed being more than a threshold - Step SI 1 — progressing - 
electromagnetism the opening-and-closing drive of the valve element 1 which used coils 32 and 33 
together is made to perform 

[0105] the time of on the other hand, the vehicle speed being judged to be a low rather than a threshold 
at Step S10, when it is judged that combined use is not required from an engine load and rotation at Step 
S7 - Step S12 ~ progressing - electromagnetism ~ the opening-and-closing drive of the valve element 
1 only by the motor 12 is made to perform without using coils 32 and 33 together 
[0106] In addition, although it considered as the actuator which carries out the rotation drive of the 
rotating disk 13 which is a rotation portion and the motor 12 was used with the above-mentioned 
operation form, you may be the composition which carries out a rotation drive by oil pressure or 
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pneumatic pressure. 



[Translation done.] 
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